



Expansion of the Sponge Cakes and their Sensory Properties Focused
on the Egg Forming






































































































調べた。統計解析はいずれもStatistical Package for 
Social Science（SPSS）19.0J（SPSS Inc. Chicago, 











1. Foaming of whole egg           2. Foaming yolk and white of egg  
separated method 
 











Table.2　Specific gravity of egg foam, Specific 




Table.2  Specific gravity of egg foam, Specific gravity of batter and expanded  
ratio of sponge cakes  
 
A: Iodine-enriched egg, B: White leghorn egg 
       1: Sponge cakes prepared by foaming of whole egg. 
2: Sponge cakes prepared by foaming of yolk and white of egg separated  
method. 







of egg foam (%)
Specific gravity 
of  batter (%)
Expanded 
ratio   (%)
Foaming of whole 
egg A1 0.332±0.025 0.391±0.012 325±10
B1 0.275±0.016 0.411±0.008 310±14
Foaming yolk and 
white of egg 
separately
A2 0.308±0.007 0.475±0.009 300±40












A: Iodine-enriched egg, B: White leghorn egg 


















yolk index 0.49±0.01 0.50± 0.03
thick albumin rate（％） 74.16±1.05 62.71±2.09
pH
white of egg 8.8±0.13 8.9±0.06
egg yolk 5.9±0.18 5.9±0.40
A: Iodine-enriched egg, B: White leghorn egg
**: significantly different at p<0.01, n=6
A: lodine-enriched egg, B: White leghorn egg
1: Sponge cakes prepared by foaming of whole 
egg.
2: Sponge cakes prepared by foaming of yolk and 
white of egg separated method.
*: significantly different at p<0.05,



























Table.3  Colors of surface and inside of the sponge cakes 
                                              (n=6) 
A: Iodine-enriched egg, B: White leghorn egg 
       1: Sponge cakes prepared by foaming of whole egg. 







Colors of the surfaces of cakes in the different method of foaming and the two brand eggs
L* a* b* ΔE* L* a* b* ΔE*
A1 45.54 ±0.33 16.02 ±00.42 21.93± 0.56
2.43 
A2 51.49 ±0.89 12.29 ±0.65 25.52 ±0.32
3.98
B1 46.45 ±0.74 13.98 ±0.72 20.98 ±0.16 B2 52.85 ±1.29 13.15 ±0.32 21.88 ±0.99
Colors of the inside of cakes in the different method of foaming and
the two brand eggs 
L* a* b* ΔE* L* a* b* ΔE*
A1 76.03 ±0.84 －2.26± 0.07 27.11 ±1.11
3.61 
A2 72.22± 1.01 －1.32 ±0.06 25.58±1.33
3.47
B1 72.63 ±1.01 －1.85 ±0.06 25.97 ±1.33 B2 75.04 ±0.59 －1.64 ±0.10 23.58 ±0.65
A: Iodine-enriched egg, B: White leghorn egg
1: Sponge cakes prepared by foaming of whole egg.





Table.3  Colors of surface and inside of the sponge cakes 
                                              (n=6) 
A: Iodine-enriched egg, B: White leghorn egg 
       1: Sponge cakes prepared by foaming of whole egg. 







Colors of the surfaces of cakes in the different method of foaming and the two brand eggs
L* a* b* ΔE* L* a* b* ΔE*
A1 45.54 ±0.33 16.02 ±00.42 21.93± 0.56
2.43 
A2 51.49 ±0.89 12.29 ±0.65 25.52 ±0.32
3.98
B1 46.45 ±0.74 13.98 ±0.72 20.98 ±0.16 B2 52.85 ±1.29 13.15 ±0.32 21.88 ±0.99
Colors of the inside of cakes in the different method of foaming and
the two brand eggs 
L* a* b* ΔE* L* a* b* ΔE*
A1 76.03 ±0.84 －2.26± 0.07 27.11 ±1.11
3.61 
A2 72.22± 1.01 －1.32 ±0.06 25.58±1.33
3.47
B1 72.63 ±1.01 －1.85 ±0.06 25.97 ±1.33 B2 75.04 ±0.59 －1.64 ±0.10 23.58 ±0.65
154
Fig.2　Scanning electron micrographs of the porous structure of sponge 







A: Iodine-enriched egg, B: White leghorn egg






































Fig.3　Scanning electron micrographs of the porous structure of sponge 
cakes prepared by foaming of yolk and white of egg separated method.






































A: Iodine-enriched egg, B: White leghorn egg
1: Sponge cakes prepared by foaming of whole egg.
2: Sponge cakes prepared by foaming of yolk and white of egg separated method.
Measuring condition : penetrating test plunger 10mmφ; shearing test plunger V 
shaped; deformation rate 80%; test speed 1.0mm/sec.
Values are mean ± SD. Error bars represent standard deviations (n=6), *: significantly 
different at p<0.05, **: significantly different at p<0.01.
A: Iodine-enriched egg, B: White leghorn egg




Penetrating test Shearing test
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Fig.5　The Sensory evaluation test of sponge cakes
Table4.　Correlation was determined by Spearman's correlation coefficients of the Sensory evaluation test
 
9
Table4. Correlation was determined by Spearman’s correlation coefficients of 
the Sensory evaluation test  
 
*: significantly different at p<0.05, **: significantly different at p<0.01, n=6. 
 
baked color of the
surface
color of the inside flavor
density/
smoothness
softness elasticity crumbliness overall acceptance
baked color of the surface 0.737** 0.437** 0.079 0.257 0.091 0.229 0.272*
color of the inside 0.737** 0.566** 0.237 0.413** 0.173 0.385** 0.415**
flavor 0.437** 0.566** 0.600** 0.407** 0.329* 0.511** 0.739**
density/  smoothness 0.079* 0.237 0.600** 0.612** 0.456** 0.426** 0.630**
softness 0.257 0.413** 0.407** 0.612 0.460** 0.725** 0.488**
elasticity 0.091 0.173 0.329* 0.456** 0.460** 0.539** 0.539**
crumbliness 0.229 0.385** 0.511** 0.426** 0.725** 0.539** 0.759**








baked color of the 
surface











































A: Iodine-enriched egg, B: White leghorn egg
1: Sponge cakes prepared by foaming of whole egg.
2: Sponge cakes prepared by foaming of yolk and white of egg separated method.
Sensory evaluation tests were examined by 14 testers with a five-grade scale in 
sponge cakes with two eggs by the different foaming method.
Values not sharing a common superscript letter (a, b, c, d) are significantly different 
(p<0.05) as assessed by Games-Howell’ s multiple range test.
*: significantly different at p<0.05, **: significantly different at p<0.01.
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Table4. Correlation was determined by Spearman’s correlation coefficients of 
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*: significantly different at p<0.05, **: significantly different at p<0.01, n=6. 
 
baked color of the
surface
color of the inside flavor
density/
smoothness
softness elasticity crumbliness overall acceptance
baked color of the surface 0.737** 0.437** 0.079 0.257 0.091 0.229 0.272*
color of the inside 0.737** 0.566** 0.237 0.413** 0.173 0.385** 0.415**
flavor 0.437** 0.566** 0.600** 0.407** 0.329* 0.511** 0.739**
density/  smoothness 0.079* 0.237 0.600** 0.612** 0.456** 0.426** 0.630**
softness 0.257 0.413** 0.407** 0.612 0.460** 0.725** 0.488**
elasticity 0.091 0.173 0.329* 0.456** 0.460** 0.539** 0.539**
crumbliness 0.229 0.385** 0.511** 0.426** 0.725** 0.539** 0.759**






























































































   Sponge cakes were prepared by the methods of 
the whole egg foaming and the separated forming 
of york and white, using two kinds of eggs, the 
iodine-enriched eggs and the white leghorn eggs. 
The expanded ratios of these cakes and their 
textures were measured, the porous structure was 
observed under a scanning electron microscopy 
and their sensory evaluation was done, and the 
cooking qualities of these cakes were investigated.
   From the results of the specific gravity of whole 
egg foaming, the specific gravity of batter and the 
expanded ratios, the cake using the iodine-enriched 
eggs by the method of foaming of whole eggs was 
the most stable in foaming and the expanded ratio 
was the highest.  In SEM observation of porous 
structure continuous spherical pores were shown in 
the cake using iodine-enriched eggs by the method 
of the whole egg foaming, which is considered due 
to the formation of elastic forming membrane.  The 
feature in the textual properties was soft.
   Furthermore in the sensory evaluation the 
cake using iodine-enriched eggs by the method 
of whole egg foaming gained high scores in each 
items, which reflects good qualities altogether with 
the results of the expansion of cake, the porous 
structure and softness in the textural properties.
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